Novel polymorphisms in prostate specific antigen gene and its association with prostate cancer.
Prostate-specific antigen (PSA) is now used widely for the diagnosis and monitoring of patients with prostate cancer. The PSA gene is a target of the androgen receptor (AR) which interacts with androgen response elements (AREs) in the PSA gene promoter. Recently, we identified two novel polymorphisms in the PSA promoter ARE2 region in breast cancer. We hypothesized that some genetic variations might also exist in the AREs of prostate cancer, and that feature might correlate with cancer development and/or progression. To test this hypothesis, three AREs of the PSA gene promoter were characterized for 47 prostate cancer cases and 105 controls from the Japanese population. We demonstrated the presence of two polymorphisms at positions -252 (G or A) and -205 (A or AA), which were the same as those we have found in breast cancer. Interestingly, the -252 A was linked with the presence of -205 AA, and the -252 G was always linked with the presence of -205 A. Therefore, only A-AA and G-A (-252--205) alleles were present in the Japanese population. The proportion of patients who were either heterozygotes or homozygotes for the A-AA allele was not significantly different from that observed among 105 individuals without cancer (p = 0.726). However, comparing with G-A allele homozygotes, prostate cancer patients carrying at least 1 A-AA alleles tended to exhibit high serum PSA levels (p = 0.0002), poor differentiation (p = 0.0149) and advanced clinical stage (p = 0.0077). These results suggest that the novel polymorphisms identified in the PSA gene promoter may affect transcriptional activity of the PSA gene, and an excess of PSA production may enhance rapid progression of prostate cancer.